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Abstract of JP2002 135095 

PROBLEM TO BE SOLVED: To solve the problem of 
generation of an insertion loss in a conventional IC switch for 
switching connection between a common 1st terminal and a 
2nd terminal or a 3rd terminal by the on/off of junction type 
FETs connected to respective terminals in series because a gate 
current Ig is small, the difference between a gate voltage VG 
and a pinch off voltage VP is reduced, and an FET in on- 
operation may be turned off like an AC frequency when a 
signal (of an AC waveform) is inputted. SOLUTION: In the IC 
switch 1 1, three junction type FETs 1 to 3, and 4 to 6, 
respectively, e.g. are connected in series to a 1st transmission 
route Al between an input terminal IN and 1st output terminal 
OUT1 and to a 2nd transmission route A2 between the input 
terminal IN and a 2nd output terminal OUT2, and the input 
terminal IN is grounded through a resistor Rl. The resistor Rl 
is set up to a resistance value capable of increasing a potential 
difference between the control voltage VCHigh of the on-side 
FET and the input terminal IN to a level larger than the pinch 
off voltage VP when a signal inputted to the input terminal IN 
is maximum. 
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BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a switch circuit. 
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[0004] EaSSeW^ mptoyed Mobile communications includes a switch circuit for switching an input path from ■ 

Los^ Effect Transistors) in the input and output paths to open or close the pad 

%%2ESJ£ S circuit activates either FETs arranged in the input path or FETs arranged in the outp, t path, and 
inactivates the other one FET, thereby to switch the path from one to another through which high-frequency signals flow 
[5^|Tfl?c2^ . W amplitude signal is input to the above switch circuit the FETs may undesirably be opera 

as to deteriorate the waveform of their output signals. . „„„., „,,.,.-„ <,„ No H 11 -46 10 

T00071 In a switch circuit disclosed in Unexamined Japanese Patent Application KOKAI Publication Ser. No. HI 1-4610 
prevent *e d'erioradon in the waveform of output signals when a large amplitude signal is input to die switch circuit, a 
inductor and a caoacitor are connected in parallel with each other between the source and dram of each FE 1 . 
SSW^^TC Squency of input sfgnals, which can be effected by the structure including 
being connected with each other, is limited by a resonance circuit including an mductor and a capacitor. In _othe -words 
Si hTthe frequency which is not in a frequency range to be limited by the resonance circuit 

mav be deteriorated Hence, a problem is that the technique disclosed in Unexamined Japanese Patent Application KOK 
S^eTSt HI 1-46101 can not be adapted for those 

[0009] The entire contents of Unexamined Japanese Patent Application KOKAI Publication Ser. No. HI 1-46101 are 
incorporated herein by reference. 

raSS^^^SSS ^ made in consideration of the above. It is accordingly an object of the present inve 
nrovide a switch circuit which operates stably regardless of the signal frequency. ... A A a „,„;, 

[001 1] Tn oTder to achieve the above object, according to the first aspect of the present invention, there is provided a swi. 

circuit comprising; . . , 

TOO 121 a first transistor which is connected between a first terminal and a second terminal, 
r00131 a second transistor which is connected between the first terminal and a third terminal; and 
0014] a resistor one end of which is connected to the first terminal and other end of winch is grounded, and 
r00151 wherein either the first transistor or the second transistor is controlled to be ON, and 

00 6] me resistor has a resistance value which is set at such a value that a difference between a ^.^tag^^ J« 
lansistor or second transistor being ON and a pinch-off voltage of the first transistor or second transistor being ON is se 
than an amplitude of a potential of the first terminal which vanes by a signal flowing to the first terminal. 
KvTSording to this invention, there can he provided a switch circuit is stably operated regardless of the frequency < 
signal flowing to the first terminal. 

[X] I^fu^ include a plurality of transistors which are connected with each other in series between th< 

^^S^S^t Plurality of transistors which are connected with each other in series between the f 
terminal and the third terminal. 

[S] iStrtSZ ^futSsistor and the second transistor may be a junction-type Field Effect Transistor which is forme 

gallium arsenic. 

[0023] In the switch circuit: 

[0024] the resistor may be a variable resistor; and 

[0025] the switch circuit may further include . 
00261 a measurement circuit which measures the amplitude of the potential of the first terminal and 
[0027] a control circuit which sets a resistance value of the resistor in accordance with the amplitude measured by the 
measurement circuit. 



RRTEF DESCRIPTION OF THE DRAWINGS ~ 
fooS] The object and other objects and advantages of the present invention will become more apparent upon reading of 
following detailed description and the accompanying drawings m which: „^ ant ;„„, 

00291 FIG 1 is a diagram showing an equivalent circuit of an IC switch according to an embodiment of the present mv 
0030 FIG. 2 s a diajam showing the relationship between the ID-VG characteristics of an FET included in the IC sw 
FIG 1 and the potentiation of an input terminal upon reception of an RF signal, in the case where the resistance v< 
resistor included in the IC switch of FIG. 1 is infinite; 

[0031] FIG 3 is a diagram showing the relationship between the ID-VG characteristics of the FET included m me IC sw 
FIG 1 and the potential variation of the input terminal upon reception of an RF signal, in the case where the resistance v 
the resistor included in the IC switch of FIG. 1 is several ten k[Omega]; and 

[0032] FIG.Tfea diagram showing another structure of the IC switch according to the embodiment of the present inven. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0033]^ ic switch according to an embodiment of the present invention will now be depicted with reference to the 

accompanying drawings. , 

[0034] FIG. 1 shows an equivalent circuit of an IC switch 1 1 according to this embodiment. 
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[0035] The IC switch 1 1 includes a resistor Rl and a plurality of FETs (Field Effect Transistors). In FIG. 1, the IC switc 
includes six FETs 1 to 6, for example. Each of the FETs 1 to 6 is an n-channel junction-type FET which is formed of gal 
arsenic. 

[0036] The IC switch 1 1 has an input terminal IN, the first output terminal OUT1, the second output terminal OUT2, the 
control terminal VC1 and the second control terminal VC2. 

[0037] The FETs 1, 2 and 3 are connected in series along the first path Al between the input terminal IN and the first ou 
terminal OUT1. The gate of each of the FETs 1, 2 and 3 is connected to the first control terminal VC1. The FETs 1, 2 an 
operate in accordance with a control voltage supplied from a control circuit CR connected to the first control terminal V< 
[0038] The FETs 4, 5 and 6 are connected in series along the second. path A2 between the input terminal IN and the seco 
output terminal OUT2. The gate of each of the FETs 4, 5 and 6 is connected to the second control terminal VC2. The FE 
and 6 operate in accordance with a control voltage supplied from a control circuit CR connected to the second control tei 
VC2. 

[0039] The control voltage to be applied to the gate of each of the FETs 1, 2 and 3 and the control voltage to be applied 1 
FETs 4. 5 and 6 are complementary to each ether. Specifically, in ihe case where the control voltage to be applied to eac 
FETs 1, 2 and 3 is at a high level, the control voltage to be applied to each of the FETs 4, 5 and 6 is at a low level. On th 
in the case where the control voltage to be applied to each of the FETs 1, 2 and 3 is at a low level, the control voltage to 
applied to each of the FETs 4, 5 and 6 is at a high level. In this structure, then, either one of the first path Al and the see* 
A2 is in a conductive state. 

[0040] An antenna ANT is connected to the input terminal IN, and the first processing circuit RX1 is connected to the fu 
output terminal OUT1, and the second processing circuit RX2 is connected to the second output terminal OUT2. 
[0041] RF (Radio Frequency) signals are transmitted between the antenna ANT and the first processing circuit RX1 or b 
the antenna ANT and the second processing circuit RX2, respectively through the first path A 1 or the second path A2. 
[0042] The first processing circuit RX1 executes a predetermined signal process for RF signals (high-frequency signals) 
supplied from the antenna ANT. Otherwise, the first processing circuit RX1 sends RF signals for which a predetermined 
process is done, to the antenna ANT. 

[0043] The second processing circuit RX2 executes a predetermined signal process for RF signals supplied from the antt 
ANT. Otherwise, the second processing circuit RX2 sends RF signals for which a predetermined signal process is done, 
antenna ANT. 

[0044] One end of the resistor Rl is connected to the input terminal IN, and the other end thereof is grounded. The resist 
value of the resistor Rl is set at such a value that a difference between the gate voltage VG of the FET and the pinch-off 
thereof is larger than the amplitude of the RF signals, as will more specifically be explained later. In this structure, those 
2 and 3 or FETs 4, 5 and 6 which are ON will not be OFF upon reception of an RF signal. 

[0045] Functions and operations of the IC switch 1 1 according to the embodiment of the present invention will now be 
described. 

[0046] Explanations will now be made to the IC switch 1 1, particularly in the case where the FETs 1, 2 and 3 are ON an 
FETs 4, 5 and 6 are OFF. Now, let it be assumed that the potential (VCHigh) of the first control terminal VC1 is +2.7 V, 
potential (VCLow) of the second control terminal VC2 is OV, the forward voltage VF of each of the FETs 1, 2 and 3 is 4 
and the pinch-off voltage VP of each of the FETs 1 to 6 is -0.5 V. 

[0047] In the case where the resistance value of the resistor Rl is infinite, the potential of the input terminal IN is +2.4V 
is obtained by subtracting the forward voltage VF (=+0.3 V) from the potential (VCHigh=+2.7V) of the first control terrr 
VC1. In other words, the gate voltage VG of each of the FETs 1, 2 and 3 is +0.3 V which is obtained by subtracting the p 
(+2.4V) or the input terminal IN from the potential (VCHigh=+2.7V) of the first control terminal VC1. In this manner, tl 
voltage (=+0.3 V) of each of the FETs 1, 2 and 3 is greater than the pinch-off voltage VP (=-0.5 V), resulting in that the F 
and 3 are ON. 

[0048] In the case where the resistance value of the resistor Rl is infinite, the gate voltage VG of each of the FETs 4, 5 a 
2.4V which is obtained by subtracting the potential (+2.4V) of the input terminal IN from the potential (VCLow=0V) of 
second control terminal VC2. In this manner, the gate voltage (=-2.4V) of each of the FETs 4, 5 and 6 is smaller than the 
off voltage VP (-0.5V), resulting in that the FETs 4, 5 and 6 are OFF. 

[0049] In the above circumstances, if an RF signal flows to the input terminal IN, the potential of the input terminal IN \ 
an amount corresponding to the amplitude of the RF signal as shown in FIG. 2. Upon this, the gate voltage VG of each o 
FETs 1, 2 and 3 varies by an amount corresponding to the amplitude of the RF signal. For example, in the case where tin 
amplitude of the RF signal is +1.0V, the potential of the input terminal IN varies in a range from +1.4V to +3.4V, and th 
voltage VG of each of the FETs 1, 2 and 3 varies in a range from -0.7V to -1.3V. In this case, as illustrated in FIG. 2A, t 
voltage VG of each of the FETs 1, 2 and 3 may be lower than their pinch-off voltage VP. Hence, any of those FETs 1, 2 
which is ON may periodically be OFF. 

[0050] Because the FETs 4, 5 and 6 are connected with each other in series, the effect of the potential variation is divide* 
three, so that one third of the effect is delivered to each of the FETs 4, 5 and 6. In other words, the variation of the gate v 
VG of each of the FETs 4, 5 and 6 is one third the variation of the gate voltage VG of each of the FETs 1, 2 and 3. Thus, 
those FETs 4, 5 and 6 which is OFF will not be ON upon reception of the RF signal. 

[005 1] If the resistance value of the resistor Rl is set at such a value that a difference between the gate voltage VG of ea- 
FETs 1, 2 and 3 and its pinch-off voltage VP is greater than the amplitude of the RF signal, i.e. the amplitude of potentia 
input terminal IN which varies upon reception of the RF signal, the above-described potential variation of the input term 
can be prevented from having an effect on the FETs 4, 5 and 6, 

[0052] Gate current IG flows in a direction from high-potential points to low-potential points. Specifically, in this case, t 
current IG flows from the FETs 1, 2 and 3 to the FETs 4, 5 and 6 and the resistor Rl (in the directions denoted by brokei 
shown in FIG. 1). 
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rnn«l The eate current IG flowing to the FETs 4, 5 and 6 is very little, because the FETs 4, 5 and 6 are OFF. 

0.5V) each of the FETs 4 5 end 6_ will be OFF. m h divMed M 

the FETs 4 5 and 6 is one third of the variation of the gate voltage VG of each of the FETs 1, 1 ana 5. inus, 

Omega]) f5 Shtfto activated FETs 1, 2 and 3, i.e. at several ten k[Omega], only a very small amount of RF signal c 
to the resistor Rl, and hence resulting in only negligible loss of RF signal. 

[0059] The functions and operations of the IC switch 1 1 m the case where the FETs 12 and 3 are OFF and the_ Ffcls 4, 
R 1 the switch circuit 1 1 can stably process signals in a wide range of frequency band 

ra06lSmSinFa 4) the IC switch 11 may include a variable resistor R2 in place of the ™t«R^ and may 1 
SSSSEtf .he FETs 1 «o 6 may be a channel FET ins.ead of an n-ohann el FET. I. .s preferred that each of me FE1 

to be in the scope of the present invention. t>^74 fii-H ft n Oct 26 2000 and incliu 
reference in its entirety. _ 
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Claims of corresponding document: US2002051444 



What is claimed is: 



1. A switch circuit comprising; ♦ a ««s«oi- 

a first transistor which is connected between a first terminal and a second terminal, 

a second transistor which is connected between said first terminal and a third terminal, and 

a ^™2Tof which is connected to said first terminal and other -end .of which is grounded, and 

^LTolTpoteZl of said first terminal which varies by a signal flowing to said first terminal, 
ii^s^ 
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said second terminal; and 

said second transistor includes a plurality of transistors which is connected with each other in series between said first te 
and said third terminal. 

3. The switch circuit according to claim 2, wherein each of said first transistor and said second transistor is a junction-ty) 
Effect Transistor which is formed or gallium arsenic. 

4. The switch circuit according to claim 1, wherein: 
said resistor is a variable resistor; and 

said switch circuit further includes 

a measurement circuit which measures the amplitude of the potential of said first terminal, and 

a control circuit which sets a resistance value of said resistor in accordance with the amplitude measured by said measun 
circuit. 



Data supplied from the esp@cenet database - Worldwide 



file://C:¥Documents and Settings¥p8748¥My Documents¥EPOV3¥JP20021 35095.... 2005/1 2/06 



THIS PAGE BLANK ojspto) 



